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(54) MUTANT OF ESCHERICHIA COLI 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new mutant having triple defective mutations 
in hsl V/V gene, dp PX gene and Ion gene, having a function for stabilizing unstable proteins 
expressed in Escherichia coli and useful for producing foreign proteins, etc. 
SOLUTION: This new Escherichia coli mutant KY 2266 strain (FERM BP-6239) or KY 2893 
strain (FERM BP-6243) has triple defective mutations in hsl V/V gene, dp PX gene and Ion 
gene, and has a function for stabilizing unstable proteins expressed in Escherichia coli. The 
mutant can be transformed with a vector capable of expressing a gene encoding a foreign 
protein, and used for producing the foreign protein, etc. The new Escherichia coli is obtained by 
introducing a detective mutation into the hsl V/V gene of an Escherichia coli having double 
defective mutations in the PX gene and Ion gene. 
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(57) [gi^] 
i. 

[)!?ifc£f8] hslV/Uite^. clpPXit&F-Stf lo 

*>y&B4*©*£5£SaJl©5!©bm &*hb£ 
H**tc?t*StaS?£=>- h"rS8£?£WAirtt6ti 



HlJ&Bl] hslV/Uiif£T. clpPXitfe^SO' 
KM*. 

[ Mmm 2 1 ttUBERtttf k i 2 * £it# 

[M*«3] *MBBM**JKY2 2 6 6t*<FER 
M BP-6239) X«KY2 8 9 3ft (FERM 
B P - 6 2 4 3 ) "CAS. If^S 1 %ffifl>i<mW@M 

[»3RS4 ] clpP XiBepRtf lonjSfi^ fcllSfc 

ujter«:«iaai**A-r*c m* 
[i»*B5 ] cipp xae?-acx lowtewc:^ 

V&tmZG? £ JSaXMtffK Y 2263t*(FER 
M BP-623 8) XttKY2 7 8 3t* (FERM 

[ 6 ] M*fl 1 - 3 c >"T ftfriStt© ASiffl^ft 
[««3B9 ] «*aajt^*"K»Si«(C r y j in? 

[»*3B i o ] nnas i -3 i>th^m<D±mm^ 

1 1 ] «I4*©T^flS«^3 9 
[ft 3#S 1 2 ] 1 - 3 t>m*««©rtRtt3E 

[M$H 1 3 ] tt$3 1 2 E«©^WK»#*fflc^ 

[0 00 1 ] 

**»«s*<o^sjE*a)i©*3eft»ffi, i£A0S®^ 

[0002] 



2) «pBB¥ 1 0-3 1 3 86 3 

2 

iil/TflSKShrC** (»BB¥8 - 1 4 0 67 

10 «) a l*u «*©fl*sa»*£©c»9i3i**<!: 

[000 3] 

ffl^4^SCTa»©3R3£JW3E«*««-r*C ice* 

ffli^s Ansa *o^3£sasos^t*ffi^a«*r 
SKatttc>f*sia«*=>- F-raac5T-*»Aur# 

6*iS»«aft»*««"rac<fcKAa. *«W©3 6 
[0 00 4] 

[RH£»&-rsfcacD¥K] (Te^p^t— wean 

30 Lonte<fc»)#JB3*i*#. C 1 pttJM^n^^ 

f#3ft*„ 

[0 00 5] #»WS6tt, C©±^MBjS*>6, AH 

hslV/U*^n>t*(iLfc. hslV/U*^P>CD 

Ft62o<0SaiHs'lViHs 1 Utt*ti 
^tiATPttfftt^nf-r-H20*H»*^a-5F hip 

SS^^ar.9 hr*£C£#«&S*rar>£ (Proc. Na 
tl. Acad. Sci. USA 93,5808-5813(1996); 3. Biol. Che 
m. 271,14035-14040(1996)). 
[0 00 6] H s I V/UgSW£iI$J 

L-cffli^ct h^o->a*^— tf*«2ffiHK3SEffc*4 
so ci^lS^/c tc%^ 3 6^. ftoATPtfc^tt^ 



Cifc. hslV/Uiief, clpPXitfrf* lonjtfe 

^©li^^t. ^ cippxse 

l 0 0 0 7 ] fll^ ( 1 ) hslV/ 

mik?mmzm?z>*mm%mtt. (2) ci P p 

^A*r^>ci^itmi^^>, Syta ( i ) eno^mme. 
mkomgtfsm. ( 3 ) Mb ( i ) mm<o±mmt^ 

R©33E»jtfrik ( 4 ) ire ( i ) ettc>*m£ 

awosaEftm ( 5 > uvea ( i ) tBtsoAJifii^ 

**~**AUT*S«Kraft*, (6) tt£(5) 
[0 00 8] 

[0 00 9] *»w?c*ji»r, r^aaegaKj £». 

— tf, X^TSBSiMC r y j IL MW-f h#<Y>, f£ 
[ooio] #»wk*jht, rjaeftrrsj <fc», if 

[ooin MBEiwaaitt, hsiv/u3te 
^ cippxae^ao* lenses ±sp 

[0012] »E=«>CifaW©^^aft*^^ 
A«. PCRffifcJ:ijm«c 

[0013] tte~a>&^*«Ars^ttttt2tt 
KWHsn&i^i, Ki2«, Bwmm^htx, %m 



(3) 1 0-3 1 3 86 3 

4 

[0 0 14] *MBtc*»l>?tt k D£ 

4,1 0 0ft [F- araDA(arqF-lac)ul69 rpsL relA flbB 
deoCptsF rbsR] O hs1V/U»fe¥\ clpPXiffc? 

2266** (FERM BP-6239) &WC K 1 2 
#©ffi£# , ra&W3 1 1 0^[thvA36 deoC2 IN(rrnD- 
rrnE)l rphljO hsl V/UjftE^ clpP Xia&P&tf 
10 lordte^HM^^SaiaJALra&tlfc, 3 0°C 
-4 2'Crig^pJ^&KY2 8 9 3ft (FERM BP 
-6 243)^ 4$CC»*LCi. 
[0015] ^Ano^Ji^att^SfiT 
iiTlBKY 2 2 6 6**£tfKY2 8 9 3#*mtCt-*X* 

Hctt* W^.tf Sanbrook, J. et al., Molecular Clonin 
q: A Laboratory Manual, 2nd ed., Cold Spring Harbo 
r Laboratory Press, New York, 1989^%tTi?CtjE$fc© 

20 [0016] tr, KY2 2 6 6tt<D$mx&zmm? 

t5taMC4 1 OOttO clpPXfi&F-S^ lonjl£ 
TfcZU^jfcKSfcfcAU KY2 2 6 3**£ff £. * 
tC. KKY2 2 6 3l**ffl^*C3 6«C hslV/UjI£T- 
K«WH*»A1"*Ci«:J:0. hsiv/u»fc^ 

KY2 2 6 6 

[00 17] ( 1 ) KY2 2 6 3&<D$mjjm 
/I«*BII»J^n->#148J:9, Lon (La) 

30 hC 1 p P*-€-<^fti3- Kt/Tl>£lon iie^&tf c 

ippae^sjiiawia^a&r^^tr-^^xs fk* 
d-->*«. ci P p«fc?-atfion 

-•fe'(DlO-C£>£C 1 pXPOpfiSlfya-^ hr^>5 

c i px^a - p-rs cipxae^jftsio, ci P p®£ 

¥t*«n>*ffiitux^Z (01) . cipPiifeT-rt 

(D Mlul a5{4<fc lonitfiT-rtO Sal I ^{4^(D3 . 7 k 
b p©|f^P ACYC 1 84 (ATCC3 70 3 3) 
(Chanq, A. C. and Cohen, S. N. , 3. Bacteriol . 134, 
40 1141-1156(1978) ^D7A7*^3-iI/7W 
h^>X^x7-4f (cat)iie^(HincII -Mie I Kit 
1. 6kbp) T»«CilcJ:0. M»Rt£C 
Stf* (HI). f96*i&^^ $KtpKVl 19 
6. fc*XS*:ACclpPX-lon) 1196: :cat 

[0018] ifiapKV 1 1 9 6£HindIII XtyffiLX 
■Mlltt(CL*:DNA*fflC»T, recD*S»r**FS 
1 5 76^ (Stahl, F. W. et al . , Genetics 113,215- 
227(1986))©JgWE«|*ff^. ^7A^^-iH 

50 ttittofc}|?IWaftftJ:9Sft&#DNAtil«l/. PC 



[0019] PI7t-> ; (Yarmolinsky, M. B. and S 
ternberq, N. , The Bacteriophages (ed. Calendar,' 
R.) , Plenum Press, Ne/v York, vol. 1,291-438(1988)) 

£flH>TA(clpPX-lon) 1196: :cat £SF£ftMC4 
1 0 0*(CzgAT5o »6tlfcSE«*«. E. c o 1 i 
KY2 2 63<tft£. «*Sn, H*a3?«*^< tf 
rtjJfclTBl#3# <»flHNt3 0 5 -8 5 6 6) COM 

s««sxaasasKtftx^iigjR«5if^(c f e r m 10 

BP-6 2 3 8£LT9WStra>* (IHSFSfcH : 1 
99 7*P2JU80, SIR«H5: 1 998^1^26 
0) o 

[002 0] (2) KY2 2 6 6tt©«Jfi^ffi 
S G 2 2 0 941* (MC4 1 0 0ft clpP 1 ::cat A 1 
on-5ia #S¥8 - 1 4 0 6 7 1 «fc *) . H s 1 

V/U^of-T— F"T& hslV/U*^n>£ 

S. hslVSG^rt© Nsi iSPfti hslUSfc^ftONr 
ulfflffiHOO. 6 kb p<D»fK-£pBR3 2 2^*©^ 20 
h^-tf^^y>jBft(tet) (EcoRI-AvalSW 1.4 

kbp)ri!&T£ (02) o f#6n^^*^^^ F*pKV 
1172, $3feSR*A hs1V/Ull72::tet t&^Vf 
*. 

[0 02 1 ] WiBpKVl 17 2£EcoR I Ttyffib 
ritlM*«Cl/fcDNA*ffl^r, FS 1 5 76ft©0f? 

a*jfta*i|icc*A ^ tut c t *mm-*>. 

[002 2 ] (l)<fcRH*te. PI^7^»r, 30 
A hslV/Ull72::tet £ (1) TWhtitcK Y 2 2 6 
3ftK#AlT£ 0 ff ^*ifcSW*tt. E. c o 1 i K 
Y2 2 6 6i»*. »»Sti, H*H3?«*o<tfflj* 
1TS1#3^ («B»#3 0 5-8 5 6 6) OMlSM 

mjMwm^x^xmmwm^mdc fermbp 

- 6 2 3 9 t LTSFRSftm* (BWFK0 : 1 9 9 7 
*F2JU 8 0, SKffiKB : 1 9 9 8^1^2 6 0) . 

[ o o 2 3 ] c ^ Lr»%nfc*«wo*»»cattr 

&£KY2 2 6 6ftkJ:, *jift©MC4 1 0 0ft*>rS^ 
a»©KY2 2 6 3«iJ:b^ , r, 3 7 °C, SR«S»fcte 40 

[0 0 24] XK, KY2 8 9 3»©»JS*ffi*tt!B-r 
KY2 8 9 3*QH»#ffitt. . MIBKY2 26 6 

ttoUJS^rffitctet^r. MC4 l ooft£>ttfr9&cw3 

tt, W3 1 1 0ft© clpPXHfirfRCf lonHfi^Ffcr 

s*^a££AT£ 0 f#6nfcaa»(j, e. coi 

i KY2 7 8 3£fft£, «5%3tl. 0*B3?«*^< 
****1TB1*3#(WW^3 0 5-8 5 6 6)<0 50 



10-313863 

6 

iilSj«*n3^^#I* Jai«^5S9TCc F E R 
M BP-6 2 44<hLr3Fft3nr^^ (BHFKB : 
1 9 98^2^30) . 

[0 02 5] ^"C. ISKY2 7 8 3^fflUT2 6(C 

siv/uae^, cipPxse-r-Ro' lonS&Btzs 

i«fe£3*WT*KY2 8 0 4$**f#T 1 &KY2 8 0 
4 3 0-COt'Ci95ipIffe^S*KY2 8 9 3ft 

E. coli KY2 80 4&tfE. coli KY2 
8 9 3ilfr«, WfsZtl. 0*a3?«*o<t*rSmiT 
Bl*3# (§|5®#-^3 0 5-8 5 6 6) ©jffiSfift£ 

ummu^x^umm^miiC f e r m b p - 

6 2 45RtfFERM B P - 6 2 4 3 £ LTSKSti 
Tt,>S (JR8FK0 : 1 9 9 8^2^3 0) . 

[ o o 2 6 ] c ^ bx&htitt§m<o*mm%. 

aftr&£KY2 8 9 3ftfc> «ft©W3 1 1 0ft^H 
S^aft©KY2 7 8 3ft£tt'<r > 37'C, *g*gtft 

[ 0 0 2 7 ] £ tc. OT2*B»*a«*fflC» 

[0 02 8 ] *££g&ft3W*£&W<Dt§£. SffJ© 

rSRDpET* P Trc99A. P KK233 
3WSflft>6ft*. S6nS«ft*^* 
J^S^aftCC^Ab, v-JJ-Mi^t&Ctclj&X?^ 

[0029] *fc. Mre«mEft«««>»ft 
[ o o 3 o ] Mimmmbz^mtz c tic* 

6*1. «^«^S^tfi, ^«e»c»-ftirfc«tottt> 
L. egjfiKtt. 2 0-4 2 # CO«fflrtrffgiciS«ti 
3 7"Ctti!W«fc#*U>. 

[0031] >ct^^o^KlK^f*^^tf^ttecc 3 5 s 



(5) 

7 

[oo32] zhx., m&xmmxg&kim 

»WSfi»«rSDS-PAGEtcttU -hdWD- 

4 > Office J: a ,J ©^M©S^^O^M^tt 
*iItRTSC£*n?£S dSH¥8- 14 067 
«) o 

[0 03 3] tuiSa 3, O^M©S^^C^*^c[)^^ 

[0 0 3 4] 3 *£Wtt, «E»HK»#*fl3C> 
fcttfflsnrt»Sii»©*ffir««^ti«J:ti (curren 

t Protocols in Protein Science(ed. Goliqan, 3. E. 
et al.)» John Wiley and Sons, Inc., Chapter 6) 0 £ 
fc, BWaaM^y^^Atcffffi^&ii^Cctt, wi 30 
llsky h<DlT& (3. Bacteriol., 127, 595-609 (197 

6)) L?ffM*&c&#-c*&. 

[0 03 5] 

Sambrook, 3. 63f> Molecular Cloning: A Labor 
atory Manual, 2nd ed., Cold Sprinq Harbor Laborato 
ry Press, New York, 1989^^tf CC§eiJi©;fri£r?T ~> 
fc. 40 

[0036]^»W1 
KY2 2 6 6#©f3M 

'm*mmm}?v-y# 1 4 8*9* Lon (La) 

rC 1 p P«*l*nn- FLTC>*lon M&^RU c 

lppjte^aiafiaw^fe-c^ptr-^^xs fpb 

R3 2 2lt^n-~>^Lfco lon jae^RC^ clpPit 

1 p -fu? 1 •or^^c 1 p xpohu&v?* 

-v VV&ZC 1 pXta-FtS clpXiSfcT^* 50 



4*B8¥ 1 0-3 1 3 86 3 
8 

0, cipPSe^i^ov^^U-r^s (Hi) o 

clpPffi&?l*3© Mlu I Sfifti lonS&f ft© Sal I SB 
ffiB)CE>3. 7kbp©®TJt£pACYCl 84 (ATC 
C3 70 33) (Chanq, A.C. and Cohen, S. N, , 3. Ba 
cteriol. 134,1141-ia56(1978))S^©cat jf£^-(Nhe 

I -HincIlBfK-l. 6kbp) rWHT^CttCcfcO, 
^a^SDStt/c (11). F* 
pKVl 19 6, ^^^£A(clpPX-lon)1196::cat 

[0 03 7] itijfEp KV1 196 SHindEII rtffflKbfc 
DNAtfflW. recD«H»-C*6FS 1 57 6ft 
(Stahl, F. W. et al . , Genetics 113,215-227(1986)) 

/cJKMg»(*J:0^feftDNA?:i^L, PCR*ffll> 
fc. 

[0 03 8] PI7t-^ (Yarmolinsky, M. B. and S 
ternberg, N. , The Bacteriophages(ed. Calendar, 
R.) , Plenum Press, New York, vol. 1,291-438(1988)) 
£ffil*TA(clpPX-lon) 1196: :cat %BtftMC4 
lOOtt^AUc f»6*ifca»»*KY2 2 6 3« 
(FERM BP-6238) i«-^»fc. 
[0039] SG2209 4** (MC4 1 0 0ft clpP 
1 : :cat A lon-510, «fW¥8 - 1 4 0 6 7 1 ^tM) 
•fcO. Hs i V/U^DfT-fe'J&n-h'n hslV/ 

tC^D-^>^Ofc„ hslVJt&W© Nsi I SPffii h 
slU»£^rt©NroI»ffilB©0. 6 k b p©K>t* P B 
R3 2 2**©tet &B=f (EcoRI-Avalffttt l.4kbp)"C 
m&Ltc (02) o Sfctifc^XS K*pKV 1 1 7 
2, X3fc£H£A hslV/Ull72::tet i«^W/c 0 
[0 04 0] milBpKVl 1 7 2£E c oR irtOKC 
/tDNA£EC>T, FS 1 5 7 6«©JB«K»*tf o 

{*DNA£HHU PCR*m>rWBfc£SSJWfe& 

[004 1 ] P I 7 r A hsl V/U117 

2::tet £mrfSK Y2 2 6 3jtK*Al//c. f#6ftfc^ 
S**KY22 681* (FERM BP-6239)£ 

[0 04 2] £tt0l2 
KY2 8 9 3ft©DI81 

SSISW1 iHttKbr. PI7 7 ^W^ A(clp 
PX-lon) l!96::cat*W£1*W3 1 1 OWmXO 
fc. f#6tlfca»»*KY2 7 8 3* (FERMBP- 
6 2 44) t%~ll1tc. 

[0 04 3] «(C, HWJlilSJ^CbT, PI7 7 
A hslV/Ull72::tet £it?fBKY2 7 
SdmcmXLtc. »6tlfe«S«»*KY2 8 0 4» 
(FERM BP-6245)i«m. 



(6) 

9 

[0 044] fugEK Y 2 8 0 4tt£Lifif*J&fW?4 2 

■crWi3*fca. «S«:#t{urLSS35i6»Ji«:»* 
wctt^ 3P--awwn, l/ioxisi/i, 

0, OOOKfiTOfc. COCiCCJ:^, KY2 804 
[0 04 5] ^Cr, ttKY2 8 0 4tt*L«fldgtft* 
WMSU 3O'Ctl0eil/fc o ^lltt/c3n- 

-*Lfc». wao-crsaiufc naici|j|t/cft 

tLt*-3D--*dlU, 3 0-C-4 2'C"Cii3ipI 
tt&KY2893tt (FERM BP-6 2 43)*» 
fc. 

[0 04 6] mmms 

KY2 2 6 6WtpV(DZ b7uyu**-V<D£J&m 

m 

pUK-0 2pm0&ilaclq jt£?± tac?*P*-£- 

TSfcfct h*n*p**— Mfi**»-3*3fcr-^ 20 
two I PTGiSS{cft#ur^a^a+^— tftdJSt 

T£ (Kanemori, M. et al . , 3. Bacterid. 176, 5648 
-5653(1994)) 0 K^XS F"CMC4 1 0 0ft (»£ 
*) . KY2 2 6 3**. KY2 2 6 6«*JI?«fHftU 
r>t2/U>i»ttK:j:*)3Cz--*ia!R0. iltR^nfc 

7p*?w>y«c<fc florae 7&ft3£»ft 

Jgtfe(mediuni E) (Sift 1 U s> h Jl/t5fc*K MqSO, • 7Hi0 30 
0.2q . H>0 2q, Kj HPQ, lOq, NaNH, HPQ, • 4 

no 3.5q fcgfc) *r»jBWW[S*. UE^S3S»h: 
*»i8ttl OizMift-SA^fcl PTG*»lmLr. fch 
^p^p*^-^<0^j5S43»l/fc. IPTG»fliai 
^@tcif>7*';>^b. fit Ft/p^p**— tfftt* 

[0 04 7] -e<D^m. MC4 1 0 0tt£ff«ftfrbJt 
^Lr, KY2 2 8 3t^*«»ttaCfKY2 2 6 6* 
jraiSft{*"C»WXK^P , >P*^--^©d*S*«tttI 40 
Urc^/c (03) . *3saR«:ttajft3W«c^o/cfc«>. 

Higifc (L-igife) UMl M/SfcO, '**Fh 
H^h> (fi&i&A. Oifco Laboratories^) 1 Og. 
SixtXBg:, NaClBgm, pH7. 4) 

3 7-c©e«*frK:*iorfc % imBimsft*+4> 

b F^P-)P*^---tf©S««8cBBl/TBI*©IS*^S 

[ 0 0 4 8 ] m&t mmott&z t *am u fc*t&tiai 

«©«W«»#**«ti&»iC, IPTGWMfc "S- 50 
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(1 00/iC i/ra 1 ) 

#«lttt-rf (»SS2 00/xg/ml) £JJD;i 

Tl#fi*0#£U 1 0. 2 0, 3 0, 4 05M£Q§ 

[0 049] B!TiaS»WS»f*+©b h7'P^P+^- 

tc£C6, MC4 10 0ttW10^ KY2263ft 
^«3 0#r&£<D&C*tL, KY2 2 6 6t*-C&*4 0# 

[0 05 0] 

KY2 2 6 ett^riO^^qEBIfflac r y j nOggEft 

Cry jllSS^fr-pKCJ 2 I ^S6W 

WHft(****e«*. 3 7TOSiU »SWBI«c 
I PTG%ft*HMl mMitt5*5«cSttfc*ftIur 
C r y j UOGfS&mmi, fc. 1 BSBD&K * * >> v 
^>>£ ftfetfK 500Me/ml«tttaj:5fc*ftI 
U aa!RdJS*<»±d*fc <0#> . 5, 10. 2 

0. 40»aw)*«ins»***>^y>yi/fc. 

[0 05 1 ] iriBS^®K»»*©C ryjn^xx 
^>^P7T-/>^C<i;^l/ciC6 k MC4 10 
0«r«*«yH*«7»r*S©«C»L/. KY2 2 6 3** 
&tfKY2 2 6 6i*?tf4 0#S£«££>> C r y j HQ 

*n*h. tto. oattBi. otaatnuin 
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